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The Silent Risk in Remote Power

Honestly, when we talk about deploying battery energy storage systems (BESS), especially in containerized solar setups
for off-grid or critical sites like telecom base stations, the conversation usually starts with capacity, cycle life, and
levelized cost of energy (LCOE). Safety, particularly fire safety, often gets relegated to a compliance checkbox. We spec
a suppression system because the local code or the insurance provider says we have to. But having been on-site after
incidents and during rigorous testing, | can tell you this mindset is where the real vulnerability lies. A telecom tower in a
remote area isn't just a piece of infrastructure; it's a lifeline. A fire there isn't just an equipment loss; it's a complete
network blackout, a massive revenue hit, and a potential public safety crisis.

Beyond the Spark: The Real Cost of a Thermal Event

Let's agitate that point a bit. The problem isn't just fire. It's about what happens during and after. Traditional
suppression agents like water or even some clean agents can be problematic. Water conducts electricity, posing an
immense risk to high-voltage battery racks. Other agents might leave residue, causing secondary damage to sensitive
electronics that control the BESS and the telecom equipment itself. The downtime from cleaning up a messy
suppression event can be as costly as the fire.

Furthermore, the industry standard for evaluating fire safety, UL 9540A, has changed the game. It's no longer enough
to just have a system; you need to prove its effectiveness in a real thermal runaway scenario. According to a report by
the National Renewable Energy Laboratory (NREL), addressing safety concerns is a top barrier to widespread BESS
adoption. The potential liability and insurance premiums for a system without a robust, proven fire mitigation strategy
are staggering. I've seen firsthand how a single safety incident at one site can freeze an entire portfolio of projects for a
developer.

A Cleaner, Smarter Solution: Why Novec 1230 Makes Sense

This is where the solution comes into sharp focus. For our solar-powered containerized BESS units designed for critical
infrastructure, we've moved decisively towards Novec 1230 fire suppression fluid. It directly tackles the pain points we
just discussed. Novec 1230 is a clean agent C it evaporates completely without leaving any residue. That means no
corrosive cleanup, no secondary damage to million-dollar battery modules or server racks, and the potential for
dramatically faster recovery and restoration of service.

Its design is perfect for enclosed spaces like a container. It works by removing heat, cooling the fire and the surrounding
fuel sources (like adjacent battery cells) below their ignition temperature. This cooling effect is crucial for stopping
thermal runaway propagation, a key focus of the UL 9540A test. For a telecom operator, this isn't just a safety feature;
it's a direct protector of their capital investment and operational continuity.

Case Study: Securing Grid-Edge Telecom in West Texas

Let me give you a real example We recently deployed a 500 kwWh solar mtegrated container BESS for a major telecom
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genset. Our BESS, paired with a solar canopy, was designed to slash diesel consumption by over 70%. But the client's
top concern, after reliability, was absolute safety. A fire could mean days without service, with a service truck hours
away.

The challenge was designing a suppression system that was:

¢ Highly effective against Li-ion battery fires.

¢ Automatic and reliable in an unattended location.

* Non-damaging to the BESS inverter/control systems and the telecom gear sharing the containerized space.
e Compliant with the latest U.S. standards.

We engineered the container with a dedicated Novec 1230 system. It uses advanced smoke and heat detection to trigger
at the very earliest sign of off-gassing, well before open flame. The system floods the sealed battery compartment
rapidly. Because Novec 1230 is non-conductive and residue-free, it poses no risk to the live electrical components. This
gave the client and their insurer the confidence to approve the project. The system is now running, providing clean,
quiet, andmost importantlysafe power for a critical communications node.

Expert Insight: It's Not Just About Putting Out Fires

From a technical perspective, integrating a system like this forces you to think holistically about thermal management.
The fire suppression is your last line of defense. Your first lines are a well-designed battery enclosure with proper
spacing, an active cooling system (we often use liquid cooling for high C-rate applications in telecom to handle peak
loads), and sophisticated battery management system (BMS) monitoring. The BMS constantly watches cell-level voltages
and temperatures. A slight anomaly can trigger an alarm or even a controlled shutdown before conditions ever become
hazardous.

This layered approachproactive thermal management plus a trusted clean agent suppressionis what optimizes the true
LCOE. It's not just about the cheapest upfront cost. It's about minimizing the risk of a total system loss (which destroys
your LCOE calculatlon) and ensurlng decades of unlnterrupted service. For a business decision-maker, thls translates to
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The Highjoule Approach: Safety Engineered for Your Peace of Mind

At Highjoule Technologies, this philosophy is baked into our containerized BESS solutions from the start. We don't
view safety systems as an add-on; they're integral to the architecture. Our standard designs already incorporate the
necessary detection zones, container sealing, and agent distribution plumbing to seamlessly integrate with a Novec 1230
system or equivalent, making compliance with UL 9540 and IEC 62933 standards a smoother process.

Our experience on the ground across Europe and North America has shown us that local fire marshals and authorities
having jurisdiction (AHJs) are increasingly knowledgeable. They appreciate seeing a system that uses a recognized, clean-
agent technology with a clear path to compliance. It makes the permitting conversation easier and gets your project
online faster. We provide the full package: the UL-certified BESS container, the integrated safety systems, and the local
deployment support to ensure it all works as intended. Because at the end of the day, my job as an engineer isn't just to
deliver kilowatt-hours; it's to deliver confidence.

So, what's the one risk in your next remote power project that keeps you up at night? Is your current safety plan a
checkbox or a true strategy?
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